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© There is disclosed a telephone subset which 
incorporates a high resolution electrophoretic display 
on the surface of a subset housing. The telephone 
subset includes a microprocessor which operates 
under the control of a mode selector. In this manner 
the display is employed to generate various key- 
board formats and operates in conjunction with a 
position sensitive overlay to enable a subscriber to 
place telephone calls in a conventional manner when 
the keyboard display is implemented on the elec- 
trophoretic display. The telephone subset in conjunc- 
tion with various subset buttons which control the 
mode selector is capable of operating in different 
modes. Due to the high resolution and large capacity 
of the display one can now present pages of stored 
telephone numbers which essentially enables a user 
to select any number by means of a movable cursor 
and by pressing another subset button can imme- 
diately dial that number. Other modes provide credit 
card storage which are accessible and displayed as 
well as other privacy operative modes which are 
implemented by means of the high resolution dis- 
play, microprocessor and associated circuitry. 
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DATA/FACSIMILE TELEPHONE SUBSET APPARATUS INCORPORATING ELECTRO PHORET1C DISPLAYS 



BACKGROUND OF THE INVENTION 



This invention relates generally to a telephone 
subset and more particularly to a data/facsimile 
telephone subset which employs a high resolution 
electrophoretic display. 

in the present technology there are many tele- 
phones or subsets which are available, which 
phones are associated with various display de- 
vices. Many telephones incorporate LCD displays 
which can, for example, display the time of day, 
the date, as well as the telephone number which is 
dialed. Certain of these displays will also give an 
indication of how long the conversation lasts by 
providing a timing means which is also viewable on 
the display. Such telephones or subsets, which are 
available from many sources, are widely employed 
in present day use and essentially the display 
normally consists of a line of data such as, for 
example, the displays can display a telephone 
number as a single telephone number or may 
display a date and time of day. There are other 
telephone subsets which are available at airports, 
motels and so on and which have a more complete' 
display as, for example, a CRT display or a gas 
discharge display. 

These telephones can be employed for many 
different purposes and provide a consumer or a 
caller with visual data allowing him to coact with 
the telephone subset or with the telephone com-_ 
pany through the data displayed. Hence, it is ap- 
parent that the prior art is replete with telephone 
subsets of various sorts which include various dis- 
plays. 

Recently, the assignee herein, namely, 
Copytele of Huntington Station, has developed and 
demonstrated a high resolution electrophoretic dis- 
play which display is extremely thin and has the 
capability of providing a large number of lines to 
provide excellent resolution. For an example of 
such a display, reference is made to U.S. Patent 
No. 4,655,897 which issued on April 7, 1987 to 
Frank J. DiSanto and Denis A Krusos and entitled 
"Electrophoretic Display Panels and Associated 
Methods". The patent discloses an electrophoretic 
display apparatus which includes a planar transpar- 
ent member having disposed on a surface a plural- 
ity of vertical conductive lines to form a grid of 
lines in the Y direction. On top of the grid of 
vertical lines there is disposed a plurality of hori- 
zontal lines which are positioned above the vertical 
lines and insulated therefrom by a thin insulating 
layer at each of the intersection points. Spaced 
above the horizontal and vertical line pattern is a 
conductive plate. The space between the conduc- 



tive plate and the X and Y line patterns is filled in 
with an electrophoretic dispersion containing 
chargeable pigment particles. When a voltage is 
impressed between the X and Y lines pigment 

5 particles, which are located in wells or depressions 
between the X and Y pattern, are caused to mi- 
grate towards the conductive plate and are depos- 
ited upon the conductive plate in accordance with 
the bias applied to the X and Y line conductors. 

70 Th6re is described various electrophoretic disper- 
sions which are suitable for operating with the 
display, as well as techniques for fabricating the 
display. In this manner such displays can be fab- 
ricated to contain large effective display surfaces 

is while being relatively thin and which are capable of 
high resolution at very low power. 

It is an object of the present invention to pro- 
vide a unique telephone subset which incorporates, 
on a major surface thereof, an electrophoretic dis- 

20 play as the type described in U.S. Patent No. 
4,655,897. 

It is a further object to provide an improved 
data telephone subset which can be employed for 
various purposes due to the high resolution elec- 
25 trophoretic display associated therewith. 

BRIEF DESCRIPTION OF THE PREFERRED EM- 
BODIMENT 

30 

A telephone subset apparatus for use in provid- 
ing high quality data displays, comprising a tele- 
phone subset including a housing having a tele- 
phone handset coupled thereto, a high resolution 

35 display panel means mounted on said top surface 
of said housing and capable of being accessed by 
an X-Y addressing means to display graphic data 
in a plurality of lines, microprocessor means coup- 
led to said display panel and operative to cause 

40 said panel to provide a graphic presentation of a 
telephone keyboard arrangement according to said 
X-Y addressing means, position sensitive means 
coupled to said panel and operative when acces- 
sed to produce a telephone number output signal 

45 as dialed by a user employing said graphic key- 
board presentation as a guide for selecting said 
number. 

50 BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a top plan view of a telephone subset 
having an electrophoretic display according to 
this invention. 

FIG. 2 is a diagram depicting a particular type of 
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graphic keyboard format which can be em- 
ployed in conjunction with the subset of FIG. 1. 
FIG. 3 is a schematic diagram depicting another 
type of graphic keyboard format. 
FIG. 4 is a block diagram showing a telephone 
subset operating in conjunction with a display 
according to this invention. 
FIG. 5 is a diagram depicting another type of 
display which can be employed with this inven- 
tion. 

FIG. 6 is a detailed block diagram depicting the 
operation of the subset according to this inven- 
tion. 

FIG. 7 is a system schematic diagram showing 
the use of the telephone subset in both a data 
and telephone mode. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 1 there is shown a telephone 
subset 10 which includes a handset 14 normally 
including a transmitter and receiver portion. Essen- 
tially, the entire mechanism for the subset, includ- 
ing the transmitter and receiving portion, as well as 
the various circuitry to activate ringing and so on, 
are well known functions and are available with 
many different subsets of the prior art The subset 
10 as including the above components is an oper- 
ational telephone which can be directly connected 
to a telephone line 13. 

As one can ascertain from FIG. 1, the subset 

10 has located on the front surface thereof an 
electrophoretic display 11. The display 11 may be 
fairly large in effective area and, for example, may 
be four inches by four inches or more. It is, of 
course, understood that the display 11 can be 
rectangular, square or of any geometrical configu- 
ration of adequate size. The electrophoretic display 

1 1 is accessed, as indicated above, by means of 
an XY matrix and is capable of providing high 
resolution with a relatively large number of data 
lines. The display 11 is associated with an overlay 
12. The overlay 12 may be a pressure or position 
sensitive device which, as will be explained, en- 
ables the user of the subset to implement the 
dialing sequence when a call is to be made. Also 
associated with the subset 10 are a series of mode 
key switches or momentary push buttons, as 15- 
21 , which as will be explained are utilized to imple- 
ment operating modes associated with the subset 
employing the high resolution electrophoretic dis- 
play 11. The key switches can also be directly 
displayed on the display 11 and operate with the 
overlay 12 as compared to discrete keys. Hence, 
one such key 100 is shown by way of example in 
FIGS. 2 and 3. Therefore, the entire top surface of 
the subset housing can be a display panel only 
(dashed line of FIG. 1). 



The main aspect of using the display 11 in 
conjunction with the subset 10 is to enable a user 
to dial various numbers and to receive data from 
called locations, which data can be read directly 
5 from the display. In this manner the user can utilize 
the subset 10 as a means for receiving graphical 
data or other data from various remote locations 
which data will be immediately displayed on the 
display 11 associated with the subset. It is, of 
to course, apparent that apart from receiving data one 
must be able to initiate a call and utilize the subset 
10 as a conventional telephone. 

Essentially, as shown in FIG. 1, there is dis- 
played on the subset, via the display 11, a replica 
is of a conventional dialing keyboard. More particu- 
larly. FIG. 2 shows the conventional keyboard. As 
will be further explained, this keyboard format is 
generated by a microprocessor means utilizing 
CAD techniques whereby when a subscriber goes 
20 off hook the keyboard format is displayed. In con- 
junction with the pressure or position sensitive 
overlay 12, the user can now dial in any number 
desired. It is immediately understood that while a 
pressure sensitive overlay is described, there are 
25 many other techniques which will allow a touch 
overlay or touch operation, such as LED arrays or . 
capacitive sensing devices. These devices will de- 
tect the position or pressure imparted by a user at 
various areas of the display, and hence, such an 
30 overlay is not directed solely to pressure. 

in regard to pressure overlays, they are fur- 
nished by many companies and are conventional 
components. See, for example, a product distrib- 
uted by Tektronix Inc. of Beaverton, Oregon, which 
35 product is marketed as an interactive touch panel. 
The panel essentially is capable of detecting touch 
or pressure with high resolution. It is rugged and 
reliable and of relatively low cost. Other compan- 
ies, such as Hewlett Packard of California, produce 
40 systems which are designated as touch screen 
systems. Thus, as one can ascertain, there are 
many overlays, as overlay 12, which can be asso- 
ciated with various display panels to enable a user 
to implement a code or other sequence by touch- 
45 ing an area of a screen which has been displayed. 

Thus, in referring to FIG. 2 there, is shown a 
typical telephone keyboard format which, as will be 
explained, is presented on the display 11 and 
which immediately becomes visible to the user. 
50 Thus, the user can essentially place a call by 
accessing the various display areas which will pro- 
duce discrete signals generated by touching the 
various positions to enable a user to dial in a 
conventional manner. As indicated. FIG. 2 shows 
55 the conventional telephone keyboard of which we 
are ail apprised of. This keyboard format, as will be 
explained, is generated by a microprocessor 
whereby when a subscriber goes off hook or de- 
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sires to place a call, the keyboard format, as shown 
in FIG. 2, would be displayed. 

Referring to FIG. 3 there is shown another 
replica of a telephone keyboard. It is immediately 
noted that the numbers, as for example compared 
to FIG. 2, are out of order or out of sequence, in 
any event, as will be further explained, the ability to 
generate a graphic keyboard format on a display, 
as electrophoretic display 11. enables one to easily 
exchange the various positions associated with a 
conventional keyboard. In this manner the display 
11 can generate a random format indicative of a 
telephone keyboard where the user can view the 
format and dial a number in complete secrecy. 
This aspect can, therefore, enable high security 
dialing. 

As one can ascertain, there are many people 
who are extremely competent in determining a 
number dialed by a person. These people can view 
a person making a call from a remote location and 
obtain the exact number dialed by viewing the 
sequence of dialing as implemented on a conven- 
tional telephone keyboard. In this manner, such 
persons have received unauthorized codes from 
watching a user dial in a secure number, such as a 
credit card number. These codes, for example, 
may also include MCI, Sprint or other access 
codes, as well as credit card numbers, to which an 
unauthorized user, by viewing the person dialing, 
may gain access. 

Based on the generation of a display indicative 
of a keyboard, by means of electronic techniques, 
one can therefore randomly exchange the conven- 
tional key positions on the keyboard display as 
shown, for example, in FIG. 3. Thus, this will pre- 
vent unauthorized persons from ever knowing or 
determining the numbers dialed due to the random 
nature of the keyboard display, as generated by 
the circuitry to be described. 

Thus, as one can further ascertain. FIG. 2 
shows a' completely conventional keyboard which 
is generated and displayed on the electrophoretic 
display 11, while FIG. 3 shows a random arrange- 
ment of another keyboard format which can also be 
utilized to generate dialing pulses indicative of a 
telephone call. 

Apart from the above described mode of op- 
eration, another mode of operation will be de- 
scribed when viewing FIG. 5. It is well known that 
modem day telephone subsets have capacity for 
storage in memory of a plurality of telephone num- 
bers. Most subsets can store 10 to 15 individual 
numbers or more, each of which may include elev- 
en or more digits. These telephone numbers are 
associated with a directory that the user himself 
can formulate. In this manner modern telephone 
subsets enable a user to dial in and store a series 
of frequently called numbers. These numbers can 



then be dialed by merely pressing one button 
instead of dialing the entire sequence. In certain 
subsets the user would dial in, for example, two 
digits to access an 1 1 digit number. Such proce- 
5 dures and structures for implementing such sub- 
sets are well known. In fact, many of the circuits, 
as well as the techniques for implementing auto- 
matic dialing for a telephone subset, are available 
from many sources of manufacture. See, for exam- 
jo pie, U.S. Patent No. 4,011.414 issued on March 8, 
1977, entitled "Automatic Dial System for a Sub- 
scriber Telephone' 1 to W. D. Warren and assigned 
to Texas Instrument Incorporated of Dallas. Texas. 
This is one of many companies who supply such 
is automatic dialing systems as well as complete in- 
tegrated circuits for use in telephone subsets. 

As will be explained, by utilizing a telephone 
subset with an electrophoretic display, as display 
11. one can now substantially increase the number 
20 of ' stored telephone numbers as the consumer 
need no longer rely on memory or rely on a 
separate written directory for determining what 
numbers are stored in the system. As will be. 
explained, the display, as shown in FIG. 5, is 
25 effectively capable of displaying a plurality of 
stored numbers, including the name of the individ- 
ual or company associated with that number, in this 
manner a cursor (FIG. 5) is also presented whereby 
the cursor can move along the listing and when the 
30 subscriber moves the cursor to the number he 
desires to call he can now activate or access the 
call by pressing a further button, such as button 21 
on the subset. When the cursor is aligned at a 
particular telephone number the activation of button 
35 21 causes the telephone circuitry to automatically 
dial the number at the cursor position. This, there- 
fore, enables one to store hundreds of telephone 
numbers in local memory and to display all num- 
bers stored. Then, by means of the cursor, the 
40 subscriber can select any one of the numbers 
stored and thereby immediately commence dialing. 

it is further indicated that the user can rapidly 
scan the directory, or the telephone numbers as 
stored, by means of additional keys such as 17 
45 and 18 and, hence, have rapid access to all num- 
bers which are stored and displayed on the elec- 
trophoretic display 11 in order to initiate a dialing 
sequence or, for example, to look up or determine 
a certain number. Thus, as one can ascertain, the 
so use of a high resolution, multiline display in con- 
junction with a subset will enable a user to access 
a large number of telephone numbers or other 
data. By use of the display each number will be 
associated with a particular company or individual 
55 to thereby enable such a user to commence a 
rapid dialing sequence without any further access 
to the telephone keyboard. The directory consists 
of multiple data pages where each page can be 
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addressed by means of a mode key on the subset. 
Hence, a listing of hundreds of telephone numbers 
displayed as 50 or more at one time is accom- 
modated. 

Referring to FIG. 4, there is shown a detailed 
block diagram of the circuitry included within the 
telephone subset, such as subset 10 of FIG. 1. The 
telephone subset includes a controller or micropro- 
cessor 25. As one can ascertain, in todays tech- 
nology there are many very powerful microproces- 
sors which are commercially available. Certain 
microprocessors, for example, are capable of pro- 
cessing 32 bit words and are manufactured by 
many companies. See, for example, the micropro- 
cessor manufactured by Intel, Inc. as the 80386. 
The Motorola Corporation manufactures a micro- 
processor designated as the 68020 while the Zilog 
Company manufactures a microprocessor desig- 
nated as the Z80000CPU. For further examples of 
suitable microprocessors, reference is made to a 
text entitled "32-bit Microprocessors" by H.J. 
Mitchell, published by the McGraw Hill Book Com- 
pany (1986). In that text there is not only shown the 
structure of such microprocessors or controllers 25 
but many of the applications associated with such 
devices. 

The microprocessor or controller 25 is coupled 
to a mode selector module 26 which mode selector 
module interfaces with certain of the buttons or 
keys, as 15-20, associated with the telephone sub- 
set of FiG. 1. The mode selector 26, as will be 
further explained, can be implemented by program- 
ming the microprocessor in a well known manner. 

In any event, the microprocessor 25 is typically 
associated with a random access memory or RAM 
26 and a read only memory or ROM 27. Stored in 
the ROM are XY patterns indicative of a particular 
keyboard format, such as the keyboard shown in 
FIGS. 2 or 3 as well as others. The output of the 
ROM and RAM are coupled to a keyboard display 
module 30 which, essentially, controls an X decode 
and driver module 31 and a Y decode and driver 
module 32. 

As indicated above, the display 1 1 , which is an 
electrophoretic display, is addressed by means of 
an XY matrix arrangement This is a common ac- 
cess technique for many memory and display de- 
vices. Thus, as one can ascertain, the X and Y 
decode and driver modules 31 and 32 are coupled 
to suitable terminals of the electrophoretic display 
11. Hence, by the use of XY addressing, one can 
generate any type of display on the display 11 
which will be visualized by the user. 

As will be further explained, when the user 
implements a call he normally takes the handset 1 4 
and places it in an off hook condition. This off hook 
condition is detected by means of an off hook 
detector 31 which, therefore, indicates to the con- 



troller or microprocessor 25 that a call is to be 
made. The controller 25 then accesses the suitable 
memory addresses of the ROM and RAM and 
displays the keyboard format shown in FIG. 2, for 

s example. This, of course, is a conventional key- 
board display. The keyboard format is, therefore, 
visually displayed to the user and, as indicated 
above, is associated with a position or pressure 
sensitive transparent overlay 12. Thus, the user 

70 then, by accessing the various areas of the display, 
can dial a number in a conventional manner. The 
exact dialing technique, and so on, will be ex- 
plained subsequently. 

In any event, if the user desires a high security 

75 mode, in which a random keyboard portrayal is to 
be provided, he may then activate access button 
20 informing the mode selector to activate a ran- 
dom generator sequence indicative of module 32. 
In any event one can generate a display, as for 

20 example shown in FIG. 3, by means of utilizing a 
random generator to randomly place the digits 0 to 
9 in any location on the graphic keyboard display. 
However, it is also understood that a certain num- 
ber of keyboard formats can be directly stored in 

25 ROM memory 27 and, hence, the user would have 
access, for example, to five different keyboards 
and by pressing key 20 any one of the different 
five keyboard would randomly appear. In any 
event this will again allow the user to commence a 

30 dialing sequence. Such a random generator format 
is associated with ROM and RAM memory loca- 
tions to enable the keyboard display 30 to present 
the format shown in FIG. 3 or any other format 
The dialing sequence is decoded by the dial de- 

35 coder 50 which is controlled by the microprocessor 
25 according to the displayed graphic keyboard 
format 

Actually, the user will commence a dialing se- 
quence which, essentially, would allow the tele- 

40 phone switching system to gain access to the 
dialed number. The system detects a ring back via 
the ring back detector 32 to thereby extinguish the 
display of the keyboard format to ready the subset 
display 1 1 for receiving data, if that is desired. In 

45 any event, if the user does not wish the display to 
be erased then the user can indicate this by press- 
ing a save button also associated with the subset. 
There is also shown a data display buffer 60 which 
will be explained. 

so FIG. 6 shows a block diagram indicating the 
further implementation of the various features, as 
described above. Essentially, the subset 10 may 
be associated with a pressure sensitive overlay 12 
or any other type of touch or position overlay, as is 

55 well known in the art The overlay 12 is coupled to 
a dial or TTMF generator 40 which includes dial 
decoder circuitry 50 of FIG. 1. The dial or TTMF 
generator 40 is a well known module and is avail- 
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able from many companies in integrated circuit 
form. The generator 40 converts the various switch 
positions associated with the display 11 to suitable 
frequencies or dial pulses to be transmitted over 
the telephone line 50 by means of conventional 
circuitry including the buffer or isolation amplifier 
41. The dial or TTMF generator 40 includes a digit 
counter 42 coupled to the microprocessor 25 to 
determine each digit dialed for providing the proper 
timing. This is also well known. The telephone line 
is normally associated with a suitable buffer, which 
is available from many sources as well. The buffer 
50 may contain storage and other suitable devices 
enabling one to transmit stored telephone numbers 
and thereby transmit the same over the conven- 
tional transmit or tip (TX) and receive or ring (RX) 
lines associated with the telephone line. 

Also shown in FIG. 6 is the fact that the receive 
line RX is associated with a separate data buffer 
designated by reference numeral 60 and also 
shown in FIG. 1. The function of the data buffer 60 
is to store incoming data and to direct the data to 
the RAM 26 or other memory sections of the 
microprocessor or controller 25. It is, of course, 
understood that such microprocessors can receive 
multiple inputs from various devices on real time 
input-output (I/O) buses. The microprocessor, as 
programmed, will then determine the nature of the 
data, as stored in data buffer 60, in order to prop- 
erly activate the keyboard display 11 to enable the 
display of the proper data and to decode the date 
according to the incoming data format. As indi- 
cated, and can be ascertained from the above 
referenced U.S. Pat. No. 4,655,897, an elec- 
trophoretic display has extremely high resolution 
and such displays have been developed which are 
greater than 8-1/2 inch by 11 inch in area. See also 
a copending application entitled 
"ELECTROPHORETIC DISPLAY PANEL APPARA- 
TUS AND METHODS THEREFOR" filed on No- 
vember 19, 1985, Ser. No. 799,458 for Frank J. 
DiSanto et al. and assigned to the assignee herein. 
Hence, the amount of data, as well as the resolu- 
tion, can accommodate information of all sorts. 

Thus, as can be ascertained from the above, 
the electrophoretic display, which has been de- 
scribed in U.S. Patent No. 4,655,897, is a high 
resolution display which does not require power for 
refreshing or storing data therein once the data is 
written. Essentially, by utilizing such a display, one 
can now generate a visual presentation of a tele- 
phone keyboard to enable a user to dial any de- 
sired number in conjunction with a position sen- 
sitive transparent overlay. It is. of course, under- 
stood that the keyboard format can be changed 
according to the desires of a user. Furthermore, by 
the use of such a high resolution display the tele- 
phone subset is now capable of storing a great 



many telephone numbers which can be displayed 
in terms of pages, for example, perhaps 10 or 50 
teleohone numbers on each page. The entire mem- 
ory ' storage contents can be displayed and em- 
a ployed in conjunction with a movable cursor. In this 
manner, the subscriber can now see each tele- 
phone number stored in memory and also knows 
the entity to which the telephone number belongs. 
By moving the cursor he can now select the tele- 
10 phone number he wishes to access and by merely 
pressing one of the subset keys can dial that 
number without ever accessing the displayed key- 
board mode. In this way the subscriber does not 
have to provide any individual or separate record of 
75 stored telephone numbers as is implemented in 
present day conventional telephone systems. 

The entire mechanism for operating in the di- 
rectory mode is again implemented by pressing a 
mode key associated with the mode selector 26. In 
so this manner the mode selector 26, for example, 
upon the depression of subset switch 15, will again 
inform the microprocessor 25 that it is desired to 
display all telephone numbers stored in memory. 
The microprocessor 25 will then access the RAM 
25 or ROM 26 and 27 and cause the stored data, 
indicative of stored telephone numbers, to be pre- 
sented to the keyboard display 30 which is also 
under control of the microprocessor. The keyboard 
display 30 generates the various alphanumeric 
30 characters as including a character generator which 
will convert the stored digital data into analog nu- 
merals, as is well known in the prior art. and hence 
display telephone numbers on the electrophoretic 

display 11. * ■ ■ . ; " 

35 At the same time a cursor is generated, which 
cursor can be moved along the directory display 
(FIG. 5) by means of additional subset buttons or 
keys. The cursor can be moved in an up or down 
direction as, for example, the cursor on a computer 
40 screen. Techniques for moving cursors to any loca- 
tion are well known. When the cursor is adjacent a 
desired number the user then merely presses a 
dial number key on the subset and the telephone 
number that the cursor is next to or aligned with, as 
45 shown in FIG. 5. is automatically dialed. 

The above-noted techniques can be simply im- 
plemented by means of conventional programming 
and one skilled in the art should have absolutely no 
difficulty in displaying such stored numbers as. for 
so example, according to the format depicted in FIG. 
5. It is. of course, understood that many modem 
telephone sets have the ability to store numbers 
and the numbers stored, which for example may 
be 10 or more numbers, can be accessed and 
55 displayed directly on a single line LCD display or 
other type of display associated with present day 
telephone subsets. 

The telephone subset of FIG. 1 also has an 
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additional button or key which may be, for exam- 
ple, button 19. By pressing button 19 the telephone 
is now operated in a proprietary manner. For exam- 
ple, by depressing display button 19 the following 
sequence of events occur. The depression of but- 
ton 1 9 informs the mode selector 26 to prompt the 
microprocessor 25 that a request is mace to imple- 
ment the generation of a keyboard display. The 
telephone user then dials in a four digit number, 
which is like a PIN number, as the same type of 
number as employed in conjunction with cash ma- 
chines or credit card systems. The computer 25 
compares the dialed in PIN number with a pre- 
viously stored number and will indicate that the 
subscriber has access to confidential information 
contained in given memory locations of the read 
only memory 27. This information, for example, 
would present, on the display 11, all credit card 
numbers which belong to the possessor of the 
secret code. This will, therefore, enable the user to 
place calls to enable him to order various goods by 
means of the telephone subset 10. In any event, he 
is provided with a separate display contained in a 
separate memory location of ali his credit card 
numbers. 

The display also includes pertinent telephone 
numbers associated with those credit cards. For 
example, the number which he can call in regard to 
a missing or lost credit card, and so on. This data 
is easily stored in memory and, again, is acces- 
sible by means of the same techniques as de- 
scribed above. 

Certain other features are immediately appar- 
ent and can be implemented with the exact cir- 
cuitry shown in FIG. 4. For example, the above- 
noted system lends itself to furnishing a privacy 
phone lock. The operation would be as follows. 
With the handset 14 on hook, as shown in FIG. 1, 
the unit displays a simple array of characters which 
is not a keyboard format These characters are 
stored in a reserved memory block and, essen- 
tially, are displayed on the electrophoretic display 
each time the handset is on hook. The elec- 
trophoretic display consumes no power once an 
array is written on the display. The user then must 
take the phone off hook and select a proper code 
via the characters displayed in the array to obtain a 
dial tone. Once the proper code is entered, a dial 
tone will be provided and the telephone keyboard 
display will be properly displayed. Otherwise no 
line connection can be made and one could not 
access the telephone line without having access to 
the code which may be implemented by means of 
the simple array of characters displayed on the 
display 11 when the hand set 14 is on hook. 

It is, of course, understood that based on con- 
ventional techniques the telephone display 11 can 
also store and display a history of telephone usage, 



for example, the user code, the number dialed, the 
data, the time, the length of the call and so on. 
These techniques are, of course, incorporated in 
presently available commercial equipment, as well 

5 as being extensively described in the prior art. 

Hence, it should be apparent to one skilled in 
the art that the provision of a high resolution dis- 
play in conjunction with a telephone subset will 
provide many advantageous modes of operation 

to which modes should be, as described above, un- 
derstood by those skilled in the art. 

Referring to FIG. 7 there is shown a detailed 
block diagram showing a telephone subset 10, as 
described above, employing an electrophoretic dis- 

15 play panel 11 which is employed for data and 
graphics display, it is immediately noted that FIG. 
7 retains the same reference numerals as pre- 
viously described in conjunction with the above- 
noted figures. For example, in FIG. 7, there is 

20 shown the electrophoretic panel 11 which is coup- 
led to X drive and Y drive circuits via panel control 
module designated as 31 and 32. The panel control 
is analogous to controls 31 and 32 of FIG. 4. As 
seen, the panel control is also coupled to a char- 

25 acter generator 30 which essentially is coupled to 
the microprocessor 25 via a bidirectional address 
bus. Character generators for converting digital 
data into alphanumeric characters are also well 
known, as indicated in conjunction with FIG. 4, and 

30 can be implemented by the programming of the 
microprocessor 25. 

Also shown is the overlay control designated 
by numeral 40. Essentially, as indicated, the over- 
lay, which may be a pressure sensitive or other 

05 type of overlay, is coupled directly to a dial or 
TTMF generator 40 (FIG. 6). This again can be 
implemented by microprocessor programming. The 
overlay control 40 is also associated with additional 
circuitry for operating in different modes. As one 

40 can ascertain, the mode selector 26 will select and 
inform the microprocessor in regard to the mode of 
operation and interfaces with the microprocessor, 
as shown in FIG. 7, as controlled by means of the 
subset switches, as 15-20 of FIG. 1. Also shown is 

45 the PROM or ROM 27 and the RAM 26. 

In any event, as indicated above, the entire 
subset normally interfaces with a conventional tele- 
phone line designated (PSTH) by means of a tele- 
phone interface 70, which is shown coupled to the 

so handset 14 as part of subset 10. The telephone 
interface may include the remaining telephone cir- 
cuitry, as well as various other registers and so on 
for data operation. 

As seen, the entire unit is associated with a 

55 separate facsimile modem 60 which is one of many 
different types of available modems capable of 
receiving various types of facsimile transmissions, 
such as groups I. II. III. Such modems for convert- 
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ing facsimile transmissions into graphic : data are 
well Known and coup.ed to the ^ modjm « is a 
fax graphics controller 61 ^ 
^TT^^S^i 3 P 1 and then 

79 whirh s coupled to tne ia* " 1JUO 
hirreceives instructions from the control bus of 

allow proper decoding. 

Hence as shown m rKa. /, M 

v,n»««l tocs««* »»**■ ^ It 

the above-noted specification. 



Claims 



! A telephone subset apparatus for use .n prov,d- 
ina high quality data displays, comprising: 
a^eVhone subset inciuding a housing havmg a 
telephone handset coupled thereto, 
a htgh resolution display panel means i mount* on 
saw top surface of said housing and capaWe of 
being accessed by an X-Y addressing means to 
display graphic data in a plurality of lines 

oosWon sensitive means coupled to said panel and 
SSe when accessed to produce a telephone 
^ output sign* as dialed bv ,* user er^ 
ing said graphic keyboard presentation as a guide 
for selecting said number. 

2 The telephone subset apparatus acceding to 
Claim 1. wherein said display panel means m- 
cludes an electrophoretic d.splay. 

3 The telephone subset apparatus according to 
either preceding claim 1 or 2. wherein sa,d m.cro- 
oracessor means includes an X decoder means 
couolS to said display and addressed by said 
miCocessor means to generate X dam £ -J 
display and a Y decoder means coupled to said 
Say and addressed by said microprocessor to 



generate Y data for said display, 
i The telephone apparatus accordmg to any one 
of the preceding claims 1 to 3. wherein sa.d rrncro- 
0 oc ss r mea'ns inc.udes first storage means 
5 P c Z S thereto and operative to store data ind.c - 
Se of various graphic keyboard presentations to 
a user to dial a telephone number based on 

::;T e radLent 

f0 f'etephone subset apparatus adding to 
OabnV further including means coupled to said 
Set and operative to provide a controi signal 
when said handset is lifted off hook, 
e The telephone subset apparatus accord.ng to 

n cZ\ i eluding means coupled to said micropro- 
5 cesser means and responsive to said control signal 
to cause said microprocessor to Q«« 
of said various graphic keyboard presents as 

20 Tt telephone subset apparatus according to 
any one of the preceding c!a.ms 1 to 6. further 
deluding interface means coupled to **** 
plnel means for coupling said display panel means 

25 J CSCr subset apparatus according to 
Cla^ T wherein said interface means further in- 
lies a Ling generator coupled to said posibon 
tSiH "Is 'and operative to provide telephone 
dialing signals to said telephone line. 
30 9 Th'e telephone subset apparatus accord^ to 
any one of the preceding cla.ms 1 to 8, further 
Suding a plurality of actuatable keys mounted on 
tie top surface of said housing and coupled to a 
mode selector means included in said m-cropro- 
?«Jor means for operating said microprocessor 
35 in "y one of a plurality of modes accordmg 

He "election of an associated key for said 

To° d Tne telephone subset apparatus according to 
r? ai m 9 further including second storage means 
40 2ratr!e to sSre therein a plurality of telephone 
X2S iSive of called parties, said second 
Tage means accessed by a first one of «d 
mode keys to cause said display to d.splay a first 
* of sSred numbers simultaneously thereon 

45 a S Cursor means associated with said display -d 
operSve to movably align adjacent each .number 
2 displayed under control of said user by at least 
f seSnd one of said keys to enable a user to 
5fl any one of said displayed numbers, and 

50 meSs coupled to a third one of 

the number aligned with said cursor to be d.aled. 
T T^ te epLe subset apparatus according o 
Claim 10 wherein said plurality of numbers as 
« iTd are displayed in consecutive display pre- 
Stations to Ueby store a large directory o 
Seple numbers which are displayed ,n groups 
of numbers on a page-to-page basis. 
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12. The telephone subset apparatus according to 
any one of the preceding claims 9 to 11, further 
including third storage means coupled to said 
microprocessor means and operative to store 
therein a plurality of credit card numbers asso- 
ciated with a user of said subset and accessible by 
means of a fourth subset mode key to provide said 
user with a display indicative of said credit card 
numbers. 

13. The telephone subset apparatus according to 
Claim 12. further including means coupled to said 
display and operative when said handset is on 
hook to provide an array of separate characters 
wherein said subscriber can access said sthird 
storage means only by first selecting a given set of 
characters in said displayed array. 

14. The telephone subset apparatus according to 
Claim 4, wherein said first storage means includes 
a ROM and a RAM. 

15. The telephone subset apparatus according to 
any one of the preceding claims 1 to 14, further 
including means coupled to said display means for 
generating a display of telephone usage. 

16. The telephone subset apparatus according to 
Claim 7, wherein said interface means includes 
means for receiving facsimile transmissions from 
said telephone line and for converting said trans- 
missions to graphic data for display by said display 
panel. 

17. The telephone subset apparatus according to 
Claim 16, further including a data buffer means 
coupled to said telephone line for storing received 
data prior to processing the same said data buffer 
means coupled to said microprocessor means. • 

18. The telephone subset apparatus according to 
Claim 17, further including ring-back detector 
means coupled to said telephone line and operative 
to provide a control signal when a connection is 
made between said subset and a called party by 
detecting ring back, with said detector coupled to 
said microprocessor means to enable said micro- 
processor to ready said subset for the receipt of 
data from said called party. 

19. The telephone subset apparatus according to 
any one of the preceding claims 1 to 18, wherein 
said position sensitive means includes a pressure 
sensitive overlay which overlay is positioned over 
said display and provides position sensitive output 
signals according to the area of said display con- 
tacted by a user exerting pressure thereat. 

20. The telephone subset apparatus according to 
any one of the preceding claims 1 to 19, wherein 
said microprocessor means includes character 
generator means operative to convert digital data 
as stored to alpha numeric character data for ad- 
dressing said X-Y display. 

21 . A telephone subset apparatus characterised by 
an interactive display by which means a telephone 



number can be interactively selected to output a 
corresponding signal from said apparatus to place 
a call. 

22. The telephone subset apparatus according to 
5 claim 21 , wherein different modes of display may 
be presented upon said interactive display, which 
■ modes can be interactively selected by a user 
touching said interactive display. 
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